We preliminarily investigated the correlation between productivity and the diversity of free-living nitrogen-fixing bacteria on the rhizoplane of local rice varieties, including Siam Unus, Siam Adil and Siam Pandak, all tolerable to acid-sulfate soil in South Kalimantan, Indonesia. The rhizobacteria of some unidentified weeds of native-grown in the acidic paddocks were also searched. Subsequently, sphingomonads, including Sphingomonas spp. and Sphingobium spp., are found as the most dominant rhizobacteria in local rice and also in weeds that are adapted to the strongly acidic wet soil. Other unique rhizobacteria are Alcaligenes spp. that power fully neutralized their cultured media. To understand how the local variety of paddy rice can tolerate acid-sulfate soils with ver y low soil pH (2.5-3.5), studies of these acid-tolerant, root-associating, and often nitrogen -fixing, rhizospherous bacteria are likely to be important key factors.
plants and crops to understand the function of their root systems, which are involved in the acid-adapting strategy of the plants.
The main problem of acidic soil for plants is the toxicity of aluminum cations (Al + revealed that rice productivity is positively correlated to soil acidity in the local paddocks in the Gambut area ( a). In this paper, we report on the investigation of rhizospherous microflora of the local rice varieties, and frequent isolation of sphingomonads from the rhizosphere to discuss further their ecological roles.
MATERIALS AND METHODS

Screening method for rhizoplane microorganisms
We u s e d a g e l l a n g Both of these strains were pre-incubated on MW-agar plates for days. As a reference bacterium, approximately the same population size of Burkholderia cepacia EC-K was also inoculated to the identical materials under the same conditions.
Identification of Rhizobacteria
For the recovery test, semi-dried acidic paddock soil that was collected from Gambut, South Kalimantan (in August ), and local rice (Siam Unus) root residues that had been soaked in MeOH for several months and then removed the solvent to be dried were used for the matrix. To g of the paddock soil, . g of dry rice root residues, or their mixture, and ml of deionized water was added and then twice autoclaved at ºC for min with -day-interval. Control was set as only ml of sterilized water. After each of the bacterial strains ( 6 cells suspended in . ml water) was inoculated to matrix -containing -ml glass vials, these were incubated at ºC for weeks in the dark.
After the -week-incubation, sterilized water was added to all of the bacteria-inoculated glass vials to be final volume of ml. Samples were then vortexed for sec and were allowed to settle for min. The resulting supernatants ( µl) were respectively spread onto potato-dextrose agar plates to incubate at ºC in the dark for days. Colonies which emerged on the plate were then counted and recorded. All treatments were per formed in replicates, including the spreading process onto the agar medium.
RESULTS AND DISCUSSION
Characterization of rhizoplane bacteria from local paddy rice
Among the rhizospherous microorganisms cultured in the soft gel medium, those from local rice varieties inhabiting acid-sulfate soil paddocks in Souther n Kalimantan showed a high diversity of the rhizobacteria that were able to maintain pH in the culture medium at neutral region. In the isolation of microfloral composers, the S rRNA gene sequences of all the bacterial isolates were investigated by PCR followed by sequence determination. of Xyris complanata has also been obtained by means of acetylene reduction assay (Ogita, ). Since X.
complanata preferring water-logged, acidic soil land had a similar habitat with the local Kalimantan rice varieties, and also many of rice-root associating sphingomonads are oligotrophic and able to grow in N-free media, not few isolates probably possess nitrogen-fixing abilities.
Relatively high af finity of a Sphingomonas sp. inhabiting rhizosphere of a local rice variety Siam
Adil to rice root residues
In the recovery test for soil bacteria and rhizobacteria, all of the three strains (Sphingomonas sp. EC-K , S. EC-K did not. Since % of S. rosa EC-K was recovered from the root residue-containing acidic soil, bacterial cells attaching on the root residues are separable and become planktonic cells into the supernatant (Table   ) . Taken together, the latter sphingomonad from rice root may show a high af finity to the sur face of rice rhizoplane. 
CONCLUSION
